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(54) MANUFACTURE OF EL ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of an EL 
element easy to manufacture with a simple structure and generating no short 
circuit and no defective luminescence on a transparent electrode section. 
SOLUTION: A transparent electrode is formed with a transparent electrode 
material such as ITO in the prescribed shape on the surface of a transparent 
substrate of a glass resin or the like. A luminescence layer made of an EL 
material is laminated on the transparent electrode by the vacuum thin film 
forming technique such as deposition, and a back electrode of A1-Li or the like 
having the prescribed shaped and facing the transparent electrode is formed on 
the surface of the luminescence layer. When the transparent electrode is formed, 
the transparent electrode of the prescribed pattern is formed with a first mask 22 



opened with the prescribed pattern by the vacuum thin film forming technique, 
and an organic EL luminescent material is laminated by the vacuum thin film 
forming technique with a second mask 30 opened in the prescribed range of the 
transparent electrode. The back electrode is formed by the vacuum thin film 
forming technique via a third mask 32 having the prescribed opening 20 to face 
the transparent electrode. 
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1 This document has been translated by computer. So the translation may not 
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CLAIMS 
[Claim(s)] 

[Claim 1] Form a predetermined transparent electrode in a transparent substrate 
front face with a transparent electrode material, and the laminating of the 
luminous layer which becomes this transparent electrode from EL ingredient is 
carried out by vacuum thin film coating technology. In the manufacture approach 
of the EL element which counters the above-mentioned transparent electrode 
and forms a back plate in the front face of the above-mentioned luminous layer 
In case the above-mentioned transparent electrode is formed, a predetermined 
pattern forms the transparent electrode of a predetermined pattern by vacuum 



thin film coating technology using the first mask which carried out opening. The 
laminating of the organic electroluminescence luminescent material is carried 
out to the predetermined range of the above-mentioned transparent electrode by 
the above-mentioned vacuum thin film coating technology using the second 
mask which carried out opening. Then, the manufacture approach of the EL 
element characterized by forming a back plate by the above-mentioned vacuum 
thin film coating technology through the third mask with predetermined opening 
so that it may counter with the above-mentioned transparent electrode. 
[Claim 2] The predetermined pattern of the first mask of the above and the third 
mask is the manufacture approach of the EL element according to claim 1 by 
which sequential arrangement is carried out so that it may be formed in the 
shape of [ of a predetermined pitch ] a stripe and may intersect perpendicularly 
mutually on the occasion of the above-mentioned vacuum thin film formation. 
[Claim 3] The third mask of the above is the manufacture approach of the EL 
element according to claim 2 which is the same mask as the first mask of the 
above, is rotated 90 degrees and uses the longitudinal direction of stripe-like 
opening so that it may intersect perpendicularly with a pattern with the first mask 
of the above. 

[Claim 4] Formation of the above-mentioned **********, organic 
electroluminescence luminescent material, and a back plate is the manufacture 



approach of the EL element according to claim 1, 2, or 3 performed holding a 
vacua using each above-mentioned mask. 

[Claim 5] Each above-mentioned mask is the manufacture approach of the EL 
element according to claim 1 which forms one thin film pattern with the pattern of 
two or more masks. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an 
EL element used for the luminescence display of the flat-surface light source, a 
display, other predetermined patterns, etc., etc. 
[0002] 

[Description of the Prior Art] Conventionally, the organic electroluminescence 
(erection luminescence) component formed the ITO film of translucency in the 
whole surface, etched it into the transparent substrate which consists of glass 
etc. in the shape of [ predetermined ] a stripe, and formed the transparent 
electrode. It is more desirable to form a transparent electrode in the thickness of 



500A - 3000A, and to be formed thickly [ in order to lower resistance ]. And a 
luminous layer is formed on a transparent electrode. In order that an organic 
electroluminescence ingredient may usually cover 2-3 layers, may be formed in 
the thickness of 500A - about 1500A and may make applied voltage low, the 
thinner one of a luminous layer is desirable. Furthermore, a back plate ingredient 
is prepared by vacuum evaporationo etc. on the surface of a luminous layer, and 
a back plate is formed. 

[0003] Here, the organic electroluminescence ingredient which constitutes a 
luminous layer consists of electronic transportation ingredients, such as an 
aluminum chelate complex (Alq3) which are hole transportation ingredients, 
such as a triphenylamine derivative (TPD), and luminescent material. A 
luminous layer consists of what carried out the laminating of the electronic 
transportation ingredient on the hole transportation ingredient, and these 
mixolimnions. Moreover, a back plate ingredient consists of metals or these 
alloys, such as aluminum, Li, Ag, Mg, and In. 
[0004] Thus, the formed light-emitting part is driven with the so-called dot-matrix 
method with which a predetermined current is passed at the predetermined 
intersection between a transparent electrode and a back plate, and a luminous 
layer emits light. 

[0005] 



[Problem(s) to be Solved by the Invention] In the case of the above-mentioned 
Prior art, the transparent electrode of ITO is the accumulation object of a big 
particle, and the etched end face is a rude field with big irregularity. Therefore, 
when the 500A - 1500A thin luminous layer and the back plate were formed in 
such a rude field, the thickness of the part was what also produces dispersion 
thinly and is easy to generate the short circuit of a back plate and a surface 
electrode. Moreover, the etching process needed the activity [ in processes or 
clean rooms, such as washing, ], and the waste fluid processing after washing 
was also a problem. 

[0006] Then, organic materials, such as polyimide and a photoresist, are formed 
in the shape of [ which met the transparent electrode by photo etching ] a stripe, 
and there are some which covered the irregularity of the side edge section of a 
transparent electrode. However, it was what an organic material must use an 
ingredient with photosensitivity, may have a bad influence on a luminous layer 
with the moisture and chemical by washing of an etching process or after that, 
and causes [ of a product ] a yield fall in this case. And in fact, this organic 
material is the thickness more than a decade compared with about several 
micrometers and a transparent electrode, and also had a short circuit in that 
level difference part, and fear of an open circuit. 
[0007] This invention is made in view of the trouble of the above-mentioned Prior 



art, and manufacture is easy with an easy configuration and it aims at offering 
the manufacture approach of an EL element it was made for the short circuit or 
poor luminescence in the transparent electrode section not to produce. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the EL element 
this invention forms a transparent electrode so that it may become a 
predetermined configuration with transparent electrode materials, such as ITO, 
on transparent substrate front faces, such as glass and resin, carries out the 
laminating of the luminous layer which becomes this transparent electrode from 
EL ingredient by vacuum thin film coating technology, such as vacuum 
evaporationo, and forms in the front face of the above-mentioned luminous layer 
back plates, such as aluminum-Li of the predetermined configuration which 
countered the above-mentioned transparent electrode. In case the 
above-mentioned transparent electrode is formed, a predetermined pattern 
forms the transparent electrode of a predetermined pattern by vacuum thin film 
coating technology here using the first mask which carried out opening. The 
laminating of the organic electroluminescence luminescent material is carried 
out to the predetermined range of the above-mentioned transparent electrode by 
the above-mentioned vacuum thin film coating technology using the second 
mask which carried out opening. Then, it is the manufacture approach of the EL 



element which forms a back plate by the above-mentioned vacuum thin film 
coating technology through the third mask with predetermined opening so that it 
may counter with the above-mentioned transparent electrode. 
[0009] Moreover, the predetermined pattern of the first mask of the above and 
the third mask is formed in the shape of [ of a predetermined pitch ] a stripe, and 
on the occasion of the above-mentioned vacuum thin film formation, sequential 
arrangement is carried out so that it may intersect perpendicularly mutually. 
Furthermore, the third mask of the above is the same mask as the first mask of 
the above, rotates 90 degrees of longitudinal directions of stripe-like opening, 
and is used so that it may intersect perpendicularly with a pattern with the first 
mask of the above. Formation of the above-mentioned **********, organic 
electroluminescence luminescent material, and a back plate is performed 
maintaining a vacua using each above-mentioned mask. Moreover, each 
above-mentioned mask may form one pattern with two or more masks. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. As the organic EL device 10 of this operation 
gestalt is shown in drawing 2 , the transparent electrode 14 by transparent 
electrode materials, such as ITO, is formed in one front face of the transparent 
substrates 12, such as glass, and a quartz, resin. This transparent electrode 14 



is formed on the substrate 12 in the shape of a stripe in the predetermined pitch. 
The laminating of the luminous layer 16 which consists of an EL ingredient by 
the about 500A hole transportation ingredient and the about 500A electronic 
transportation ingredient, and other luminescent material is carried out to the 
front face of a transparent electrode 14. And the laminating of the back plate 18 
by cathode materials, such as an aluminum-Li alloy of about 99% of purity which 
contains Li about 0.01 to 0.05%, and other aluminum-Mg, is carried out to the 
front face of a luminous layer 16 by the proper thickness of 500A - about 1000A. 
[0011] A transparent electrode 14 and this back plate 18 cross at right angles, 
counters, and is formed in the shape of a stripe. From the transparent electrode 
14 by which the laminating was carried out to the back plate 18 forms a 
light-emitting part on these substrates 12. 

[0012] A luminous layer 18 has a triphenylamine derivative (TPD), a hydrazone 
derivative, an arylamine derivative, etc. as a hole transportation ingredient 
among mother's womb ingredients here. On the other hand, as an electronic 
transportation ingredient, an aluminum chelate complex (Alq3), a 
distyrylbiphenyl derivative (DPVBi), an OKISA diazole derivative, a bis-CHIRIRU 
anthracene derivative, a benzooxazole thiophene derivative, perylenes, and 
thiazoles are used. A still more proper luminescent material may be mixed, the 
luminous layer which mixed the hole transportation ingredient and the electronic 



transportation ingredient may be formed, and the ratio of a hole transportation 
ingredient and an electronic transportation ingredient can be suitably changed in 
10:90 thru/or 90:10 in that case. 

[0013] The manufacture approach of 1 operation gestalt of the EL element this 
invention prepares transparent electrode materials, such as ITO, by vacuum 
evaporationo etc. all over the front face of the transparent substrates 12, such as 
glass, and a quartz, resin. At this time, as shown in drawing 1 (A), vacuum 
deposition of the transparent electrode ingredient is carried out on a substrate 12 
using the first mask 22 with which the opening 20 of the shape of a stripe of a 
predetermined pitch was formed. 

[0014] the rectangular frame 24 with the first annular mask 22 -- the shape of a 
stripe - a line - an ingredient 26 is stuck by turgescence. a line -- ingredients 26 
are resin system single fibers, such as an aramid fiber of a polyimide system, 
this line -- an ingredient 26 - for example, a diameter -- about 70 micrometers - 
it is -- the pitch of about 0.5mm - it is - etc. -- it arranges at spacing at opening 
of a frame 24, and it elongates to a longitudinal direction about 3%, and 
predetermined tension is given to it. the fixed part with a frame 24 - a line - an 
ingredient 26 is beforehand arranged in parallel by regular intervals with a 
predetermined fixture through adhesives, and it fixes. 
[0015] On the occasion of vacuum evaporationo, as opposed to the 



transparence substrate 12, superposition and the first mask 22 are located [ as 
opposed to / for the first mask 22 / a substrate 12 ] in the source side of vacuum 
evaporationo, and vacuum deposition is carried out. And the first mask 22 is 
removed from on a substrate 12 after vacuum evaporationo. thereby - a line -- 
the transparent electrode 14 by the opening 20 between ingredients 26 is formed. 
[0016] Next, the laminating of the hole transportation layer which consists of hole 
transportation ingredients, such as TPD, as for example, an organic 
electroluminescence ingredient, and the electronic transportation layer which 
consists of an electronic transportation ingredient of Alq3 grade and the layer 
which consists of luminescent material in addition to this is carried out to the 
front face of a transparent electrode 14 by vacuum deposition, sputtering, and 
other vacuum thin film coating technology, and a luminous layer 16 is formed in it. 
[0017] On the occasion of vacuum evaporationo of a luminous layer 16, as 
shown in drawing 1 (B), vacuum deposition is performed using the second mask 
30 with the opening 28 of the magnitude of a luminous layer 16. 
[0018] A degree of vacuum makes membranes form with the evaporation rate of 
50A/sec by 6x10-5Torr as vacuum evaporationo conditions in the case of EL 
ingredient. Moreover, luminous layer 14 grade may be formed by flash plate 
vacuum evaporationo. Flash plate vacuum deposition drops the source of 
vacuum evaporationo which heated preferably 300 degrees C - 600 degrees C 



of EL ingredients beforehand mixed by the predetermined ratio at 400 degrees C 
- 500 degrees C, and evaporates EL ingredient at a stretch. Moreover, the EL 
ingredient is held into a container, the container is heated quickly, and it may be 
made to vapor-deposit at a stretch. 

[0019] Next, the aluminum-Li alloy of about 99% of purity which contains Li 
about 0.01 to 0.05%, and the other back plate ingredients which consist of a 
cathode material of aluminum-Mg are prepared in the front face of a luminous 
layer 16 by vacuum thin film coating technology, such as vacuum deposition, 
also at this time, it is shown in drawing 1 (C) - as -- the line of the same resin 
system as drawing 1 (A) -- a back plate 18 is formed in the direction which 
intersects perpendicularly with a transparent electrode 14 using the 3rd mask 32 
using an ingredient 26. The laminating of the back plate 18 is carried out by the 
thickness of about 500A - about 1000A. 
[0020] here - the line of a resin system -- the mask of an ingredient 26 can be 
used repeatedly about about 20 times, removes the single fiber and adhesives of 
a mask on the occasion of exchange, pastes up a new single fiber on a frame 24 
by the same approach as the above, and forms a mask. 
[0021] Moreover, all over a luminous layer and a back plate, the insulating 
protective coat of the Si02 grade which is not illustrated etc. may be formed by 
vacuum deposition, sputtering, and other vacuum thin film coating technology. 



Furthermore, the water-repellent film, the protective coat of resin, etc. may be 
prepared. 

[0022] According to the manufacture approach of the EL element of this 
operation gestalt, since mask vacuum evaporationo is performing the stroke, 
there is no etching process and there is no bad influence to the luminescent 
material by moisture, a chemical, etc. Moreover, there is no irregularity so that 
according to etching in the side edge section of a transparent electrode 14, and 
there is no inter-electrode short circuit. Moreover, still more efficient vacuum 
evaporationo is attained by being able to perform all processes within one 
vacuum devices, and there being no contamination, and making the first mask 
22 and third mask 32 serve a double purpose. Moreover, even if it is not a clean 
room, it can manufacture and a complicated pattern can also be formed easily. 
[0023] In addition, the manufacture approach of the EL element this invention is 
not limited to the above-mentioned operation gestalt, and as shown in the 
process of drawing 3 (A), (B), and (C), it may form the connection edge 36 in the 
edge of a transparent electrode 14 at one. In this case, mask shape is also made 
into the configuration which forms the connection edge 36 in one. 
[0024] Moreover, the configuration of opening of a mask can be suitably set up 
according to the pattern which indicates by luminescence. For example, what 
hollowed the metal plate by punching or etching and formed opening is sufficient 



as a mask. Furthermore, when a desired pattern is not formed by one vacuum 
evaporationo, you may vapor-deposit using two or more masks to one pattern. 
Formation of a thin film can use vacuum deposition, sputtering, etc. suitably, and 
the thin film formation approach is not asked. 
[0025] Moreover, a back plate is good to use metals or these alloys, such as 
aluminum, Li, Ag, Mg, and In. 

[0026] 

[Effect of the Invention] According to the manufacture approach of the EL 
element this invention, since a series of processes are performed using a mask, 
there is neither a bad influence to the luminous layer by etching etc. nor 
irregularity of an electrode, and there is neither a short circuit nor poor 
luminescence. Moreover, the manufacturing facility is easy, manufacture is also 
easy, and cost is also cheap. Furthermore, there is no wastewater etc. and there 
is also little processing cost. Moreover, by performing all processes in a vacuum, 
a clean room becomes unnecessary and a manufacturing facility can also be 
prepared cheaply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the mask used for each 
production process of the EL element of 1 operation gestalt of this invention. 
[Drawing 2] It is the perspective view of the EL element formed according to this 



operation gestalt. 
[Drawing 3] It is the perspective view showing the production process of other 

operation gestalt EL elements of this invention. 
[Drawing 4] It is the perspective view showing other operation gestalt EL 
elements. 

[Description of Notations] 

10 Organic EL Device 

12 Substrate 

14 Transparent Electrode 

16 Luminous Layer 

18 Back Plate 

20 Opening 

22 First Mask 

24 Frame 

26 Line - Ingredient 

30 Second Mask 



32 Third Mask 



